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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 20-21 rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The specification does not describe a "batch kiln" 
as originally presented. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-19 rejected under 35 U.S.C. 103(a) as being unpatentable over US 
2002/0003322 to Dull et al. in view of US 4,995,807 to Rampley et al. 

In reference to claims 1 

Dull discloses a furnace comprising a heating unit (combustion burner 26, Fig. 2), 
a furnace body (tunnel kiln 10) that can degrease an article (release of carbonaceous 
material, [0020]) to be degreased by heating the article with the heating unit ([0035]), 
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and a treatment gas-introducing unit (return delivery system 46), the article being 
disposed in the furnace body and containing an organic substance (organic or 
carbonaceous material [001 1]), wherein the furnace body includes an outlet (exhaust 
system 42) for discharging a degreasing gas containing a small amount of gaseous 
oxygen and a large amount of gaseous organic decomposition products generated in an 
internal section (carbonaceous release region 40) of the furnace body during the 
degreasing of the article and also includes an inlet (low oxygen gas through the inlet of 
the combustion air blower supplying the burners [0035]) for receiving a dilution gas, 
from outside, for reducing the concentration of the gaseous organic decomposition 
products in the furnace body to prevent the explosion of the gaseous organic 
decomposition products (dilution gas prevents lower explosive limit from being attained 
[0020]); the heating unit includes a first heater (combustion burner 26, Fig. 2) that can 
heat and degrease the article disposed in the furnace body and a second heater 
(afterburner 44) which heats the degreasing gas (burns partially reacted and unreacted 
carbonaceous material remaining in exhaust gas [0044]) discharged from the outlet (42) 
of the furnace body such that the gaseous organic decomposition products are removed 
([0044]) and such that the degreasing gas is converted into a treatment gas containing a 
small amount of gaseous oxygen (treated exhaust gas is then returned back into the kiln 
carbonaceous release region [0044]); the treatment gas-introducing unit (46) is used to 
introduce the treatment gas for dilution (dilution effect, low oxygen content gas, [0041]) 
into the internal section of the furnace body from the second heater (44) through the 
inlet and/or the first heater (26); and the treatment gas is introduced into the internal 
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section (material release region 1 2) of the furnace body from the inlet and/or the first 
heater in such a manner that the treatment gas is circulated through the internal section 
of the furnace body, the outlet, the second heater, the treatment gas-introducing unit, 
and the inlet and/or the first heater (treatment gas is circulated through 46 and 
reintroduced into 12), whereby the concentration of the gaseous organic decomposition 
products in the internal section of the furnace body is reduced such that explosion is 
prevented (Dull's circulation of low oxygen content gases reduces both the temperature 
gradient and unwanted combustion of gases thereby reducing cracking [0020]), 
whereby the concentration of gaseous oxygen in the internal section of the furnace body 
is maintained low such that the article is prevented from being cracked due to the 
abnormal combustion of the gaseous organic decomposition products, and whereby the 
article can be degreased in a short time and then subjected to a subsequent firing step. 

Dull also discloses the furnace further comprising: a heat exchanging unit 
(48 Fig. 3) downstream the first heater (48 is downstream the kiln organic release 
region as shown in Fig. 3) and upstream the treatment gas-introducing unit (the 
treatment gas introducing unit 46 includes bypass line 50 and air bleeds 52 and 54. 54 
is upstream the heat exchanger), wherein the treatment gas, after going through the 
heat exchanging unit, is divided into two parts (part of the exhaust gases from the 
heat exchanger are bled from bleed valve 54 and the rest is supplied back to 40, Fig. 3), 
including a heat exchange gas (exhaust gas exits the heat exchanger and flows back 
into 40, see Fig. 3 and [0044]) that gets circulated back to the furnace body (40), 
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and an exhaust gas (the exhaust gas released from bleed valve 54) that is output 
from the furnace without being further circulated back to the furnace body. 

Dull does not teach a blower provided at the treatment gas-introducing unit, 
wherein the blower circulates the treatment gas into the furnace body, and 
circulates the heat exchange gas back into the furnace body. 

Rampley teaches a blower (blower 136, Fig. 3) that facilitates the recirculation of 
flue gases back into a combustion chamber (120) through the burner nozzle. Referring 
to Fig. 3 of Rampley, the combustion product (called flue or exhaust gases) flow through 
a heat exchanger 122 where part of the exhaust gases exit through flue 128 (shown as 
direction arrow 130) and a portion of the exhaust gases are recirculated back through 
pipe 134 (direction arrow 132) into combustion chamber 120. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to combine Dull with Rampley for the purpose of 
facilitating and accelerating the flow of recirculated exhaust gases back into the furnace 
body. Rampley teaches that it is well known to recirculate exhaust gases exiting a heat 
exchanger back into the combustion chamber for the purpose of diluting the fuel gas 
with an inert gas before the fuel gas is supplied to the burner in the combustion 
chamber (see abstract of Rampley). Therefore, it would have been obvious to combine 
Dull with Rampley, because all of the claimed elements were known in prior art and one 
skilled in the art could have combined the elements as claimed by known methods with 
no change in their respective functions, and the combination would have yielded 
predictable results to one of ordinary skill in the art at the time of the invention. 
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In reference to claims 2 

In regards to the rejection of claim 2 see the rejection of claim 1 above. Claim 2 
recites the same claimed subject matter as above in claim 1 . The only discernable 
difference between claims 1 and 2 is that claim 2 is claiming one heater instead of a first 
and second heater. Claim 2 does not narrow the scope of the claim and therefore the 
103 (a) rejection of claim 1 also can be applied to claim 2. 
In reference to claims 3 

Dull in view of Rampley discloses the furnace according to claim 1 , further 
comprising a low-oxygen content gas-introducing unit (delivery conduit 16 and 26, also 
see [0035] for low oxygen content, Dull) for introducing a low-oxygen content gas, 
different in supply line from the treatment gas (16 is a separate delivery conduit than 46, 
Dull), into the internal section of the furnace body in addition to or instead of the 
treatment gas-introducing unit. 
In reference to claims 4 

Dull in view of Rampley discloses the furnace according to claim 1 , wherein the 
organic substance contains at least one selected from the group consisting of polyvinyl 
alcohol, polyethylene glycol, starch, methylcellulose, carboxymethylcellulose, 
hydroxyethylcellulose, hydroxypropylmethylcellulose, polyethylene oxide, sodium 
polyacrylate, polyacrylamide, polyvinyl butyral, ethylcellulose, cellulose acetate, 
polyethylene, an ethylene-vinyl acetate copolymer, polypropylene, polystyrene, an 
acrylic resin, polyamide, glycerin, polyethylene glycol, and dibutyl phthalate (organic 
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binders and plasticizers and lubricants, mentions at least one, carboxymethlcellulose 

[0004], Dull). 

In reference to claims 5 

Dull in view of Rampley discloses the furnace according to claim 1 , wherein the 
concentration of gaseous oxygen in the internal section of the furnace body is 
maintained at 0.5 to 17 volume percent using the treatment gas (page 6 Table IV shows 
oxygen levels within that range, Dull). 
In reference to claims 6 

Dull in view of Rampley discloses the furnace according to claim 1 , wherein the 
first to second heaters are gas burners (combustion burner 26 and afterburner 44 are 
gas burners, Dull). 
In reference to claims 7 

Dull in view of Rampley discloses the furnace according to claim 1 , wherein the 
treatment gas-introducing unit includes a sealed pipe for communicatively connecting 
the second heater to the furnace body (the distribution system of the tunnel kiln 
comprises a series of independently metered, individually piped delivery conduits 
[0033], Dull). 
In reference to claims 8 

Dull in view of Rampley discloses the furnace according to claim 1 , further 
comprising a heat-exchanging unit disposed between the second heater and the 
treatment gas-introducing unit (see heat exchanger Fig. 3, Dull). 
In reference to claims 10 and 12 
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Dull discloses a degreasing method comprising a step of degreasing an article to 
be degreased using a furnace including a heating unit (combustion burner 26, Fig. 2), a 
furnace body (tunnel kiln 10), and a treatment gas-introducing unit (return delivery 
system 46) by heating the article ([0035]) with the heating unit and a firing step 
subsequent to the degreasing step, the article being disposed in an internal section of 
the furnace body (ceramic material is fired by the tunnel kiln [0032]) and containing an 
organic substance ([001 1]), wherein the furnace body includes an outlet (exhaust 
system 42) for discharging a degreasing gas containing a small amount of gaseous 
oxygen and a large amount of gaseous organic decomposition products generated in 
the internal section (carbonaceous release region 40) of the furnace body during the 
degreasing of the article and also includes an inlet (low oxygen gas through the inlet of 
the combustion air blower supplying the burners [0035]) for receiving a dilution gas, 
from outside, for reducing the concentration of the gaseous organic decomposition 
products in the furnace body to prevent the explosion of the gaseous organic 
decomposition products (dilution gas prevents lower explosive limit from being attained 
[0020]); the heating unit includes a first heater (combustion burner 26) that can heat and 
degrease the article disposed in the furnace body and a second heater (afterburner 44) 
which heats the degreasing gas (burns partially reacted and unreacted carbonaceous 
material remaining in exhaust gas [0044]) discharged from the outlet (42) of the furnace 
body such that the gaseous organic decomposition products are removed ([0044]) and 
such that the degreasing gas is converted into a treatment gas containing a small 
amount of gaseous oxygen (treated exhaust gas is then returned back into the kiln 
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carbonaceous release region [0044]); the treatment gas-introducing unit (46) is used to 
introduce the treatment gas for dilution ([0041]) into the internal section of the furnace 
body from the second heater (44) through the inlet and/or the first heater (26); and the 
treatment gas is circulated through the internal section (material release region 12) of 
the furnace body, the outlet, the second heater, the treatment gas-introducing unit, and 
the inlet and/or the first heater (treatment gas is circulated through 46 and reintroduced 
into 12), whereby the concentration of the gaseous organic decomposition products in 
the internal section of the furnace body is reduced such that explosion is prevented 
(Dull's circulation of low oxygen content gases reduces both the temperature gradient 
and unwanted combustion of gases thereby reducing cracking [0020]), whereby the 
concentration of gaseous oxygen in the internal section of the furnace body is 
maintained low such that the article is prevented from being cracked due to the 
abnormal combustion of the gaseous organic decomposition products, and whereby the 
article can be degreased in a short time and then subjected to the subsequent firing 
step (carbonaceous release region 100-600 deg C [0032], which is the step before 
firing). 

Dull also discloses the furnace further comprising: a heat exchanging unit 
(48 Fig. 3) downstream the first heater (48 is downstream the kiln organic release 
region as shown in Fig. 3) and upstream the treatment gas-introducing unit (the 
treatment gas introducing unit 46 includes bypass line 50 and air bleeds 52 and 54. 54 
is upstream the heat exchanger), wherein the treatment gas, after going through the 
heat exchanging unit, is divided into two parts (part of the exhaust gases from the 
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heat exchanger are bled from bleed valve 54 and the rest is supplied back to 40, Fig. 3), 
including a heat exchange gas (exhaust gas exits the heat exchanger and flows back 
into 40, see Fig. 3 and [0044]) that gets circulated back to the furnace body (40), 
and an exhaust gas (the exhaust gas released from bleed valve 54) that is output 
from the furnace without being further circulated back to the furnace body. 

Dull does not teach a blower provided at the treatment gas-introducing unit, 
wherein the blower circulates the treatment gas into the furnace body, and 
circulates the heat exchange gas back into the furnace body. 

Rampley teaches a blower (blower 136, Fig. 3) that facilitates the recirculation of 
flue gases back into a combustion chamber (120) through the burner nozzle. Referring 
to Fig. 3 of Rampley, the combustion product (called flue or exhaust gases) flow through 
a heat exchanger 122 where part of the exhaust gases exit through flue 128 (shown as 
direction arrow 130) and a portion of the exhaust gases are recirculated back through 
pipe 134 (direction arrow 132) into combustion chamber 120. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to combine Dull with Rampley for the purpose of 
facilitating and accelerating the flow of recirculated exhaust gases back into the furnace 
body. Rampley teaches that it is well known to recirculate exhaust gases exiting a heat 
exchanger back into the combustion chamber for the purpose of diluting the fuel gas 
with an inert gas before the fuel gas is supplied to the burner in the combustion 
chamber (see abstract of Rampley). Therefore, it would have been obvious to combine 
Dull with Rampley, because all of the claimed elements were known in prior art and one 
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skilled in the art could have combined the elements as claimed by known methods with 
no change in their respective functions, and the combination would have yielded 
predictable results to one of ordinary skill in the art at the time of the invention. 

Claims 1 0 and 1 2 are identical except for the mention of one "heater" in claim 1 2 
instead of a "second heater" in claim 10. Also see rejection of claims 1 and 2. 
In reference to claims 1 1 

Dull in view of Rampley discloses the degreasing method according to claim 10, 
wherein the treatment gas is circulated through the internal section of the furnace body, 
the outlet, the second heater, the treatment gas-introducing unit, and the inlet without 
operating the first heater (see Fig. 3 where circulation of the treatment gas does not 
pass through the first burner 26, Dull). 
In reference to claims 13 

Dull in view of Rampley discloses the degreasing method according to claim 10, 
further comprising a low-oxygen content gas-introducing unit (delivery conduit 16 and 
26, also see [0035] for low oxygen content, Dull) for introducing a low-oxygen content 
gas, different in supply line from the treatment gas (16 is a separate delivery conduit 
than 46, Dull), into the internal section of the furnace body in addition to or instead of 
the treatment gas-introducing unit. 
In reference to claims 14 

Dull in view of Rampley discloses the degreasing method according to claim 10, 
wherein the organic substance contains at least one selected from the group consisting 
of polyvinyl alcohol, polyethylene glycol, starch, methylcellulose, arboxymethylcellulose, 
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hydroxyethylcellulose, hydroxypropylmethylcellulose, polyethylene oxide, sodium 
polyacrylate, polyacrylamide, polyvinyl butyral, ethylcellulose, cellulose acetate, 
polyethylene, an ethylene-vinyl acetate copolymer, polypropylene, polystyrene, an 
acrylic resin, polyamide, glycerin, polyethylene glycol, and dibutyl phthalate (organic 
binders and plasticizers and lubricants, mentions at least one, carboxymethlcellulose 
[0004], Dull). 
In reference to claims 15 

Dull in view of Rampley discloses the degreasing method according to claim 10, 
wherein the concentration of gaseous oxygen in the internal section of the furnace body 
is maintained at 0.5 to 17 volume percent using the treatment gas (page 6 Table IV 
shows oxygen levels within that range, Dull). 
In reference to claims 16 

Dull in view of Rampley discloses the degreasing method according to claim 10, 
wherein the first to second heaters are gas burners (combustion burner 26 and 
afterburner 44 are gas burners, Dull). 
In reference to claims 17 

Dull in view of Rampley discloses the degreasing method according to claim 10, 
wherein the treatment gas-introducing unit includes a sealed pipe for communicatively 
connecting the second heater to the furnace body (the distribution system of the tunnel 
kiln comprises a series of independently metered, individually piped delivery conduits 
[0033], Dull). 
In reference to claims 18 
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Dull in view of Rampley discloses the degreasing method according to claim 10, 
further comprising a heat-exchanging unit and/or catalyst disposed between the second 
heater and the treatment gas-introducing unit and/or the low oxygen content gas- 
introducing unit (see heat exchanger Fig. 3, Dull). 
In reference to claims 9 and 19 

Dull in view of Rampley discloses the percentage of inorganic and organic 
compounds in batch 1 and 2 ([0049], Dull) before the article is treated, but he is silent to 
the percentage of inorganic and organic compounds remaining after the article has 
been treated. 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to treat a ceramic article as disclosed by Dull to achieve a 
range of inorganic materials remaining in a degreased article to fall within 5% to 60%, 
for the purpose of preventing cracking in a ceramic specimen during the firing process. 
Removal of organic and carbonaceous materials is time and temperature dependent. 
Therefore, it would have been obvious to achieve the range of 5% to 60% through 
routine experimentation and optimization. 

5. Claims 20 and 21 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Dull in view of Rampley and US 6,1 68,426 to Yamada. 
In reference to claims 20 

Dull in view of Rampley discloses the furnace according to claim 1 , but does not 
teach wherein the furnace is configured as a batch kiln. 

Yamada teaches a batch kiln (see abstract and batch kiln Fig. 1). 
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It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to Combine Dull with Yamada for the purpose of using a 
batch kiln in the ceramic degreasing system of Dull. Yamada teaches that it is well 
known to treat a ceramic product in a batch kiln. Therefore, it would have been obvious 
to someone of ordinary skill in the art to combine Dull and Yamada, because the 
substitution of one type of known kiln for another type of known kiln would have yielded 
predictable results to one of ordinary skill in the art at the time of the invention. 

In reference to claims 21 

Dull in view of Rampley discloses the degreasing method according to claim 10, 
but does not teach wherein the furnace is configured as a batch kiln. 
Yamada teaches a batch kiln (see abstract and batch kiln Fig. 1). 

It would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to Combine Dull with Yamada for the purpose of using a 
batch kiln in the ceramic degreasing system of Dull. Yamada teaches that it is well 
known to treat a ceramic product in a batch kiln. Therefore, it would have been obvious 
to someone of ordinary skill in the art to combine Dull and Yamada, because the 
substitution of one type of known kiln for another type of known kiln would have yielded 
predictable results to one of ordinary skill in the art at the time of the invention. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL A. BERNSTEIN whose telephone number is 
(571)270-5803. The examiner can normally be reached on Monday-Friday 8:00 AM - 
5:00 PM EDT. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Rinehart can be reached on 571-272-4881 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

DAB 

/Kenneth B Rinehart/ 

Supervisory Patent Examiner, Art Unit 3743 



